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Abstract 
This study tested the effectiveness of two strategy-focused interventions aimed at promoting fifth 
and sixth graders’ opinion essay writing. Over 12 weekly 90-min lessons, two groups of 48 and 39 
students received, respectively, planning and sentence-combining instruction, which followed the 
Self-Regulated Strategy Development (SRSD) model. These intervention groups were compared 
with a practice control group of 39 students receiving standard writing instruction. The following 
main findings were noteworthy: (a) planning and sentence-combining instruction enhanced 
planning and sentence-construction skills, respectively; (b) both interventions increased opinion 
essay quality and text length; (c) planning instruction enhanced not only discourse-level writing 
but also some sentence- and word-level aspects of composition; (d) sentence-combining 
instruction enhanced not only sentence- and word-level writing but also some discourse-level 
aspects of composition; (e) after instruction, there was a correlation between self-efficacy and 
writing quality in both intervention groups; and (f) planning, but not sentence-combining, 
instructional effects generalized to summary writing. 
Keywords: writing, strategy instruction, planning, sentence combining, self-regulated 
strategy development 
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Teaching Planning or Sentence-Combining Strategies: 
Effective SRSD Interventions at Different Levels of Written Composition  
Given the importance of writing in present-day knowledge societies, it is of the utmost 
importance to develop evidence-based practices that promote students’ writing performance 
(Graham, Gillespie, & McKeown, 2012). Based on multiple sources of information, Graham and 
Harris (2009) proposed that teaching planning and sentence-combining strategies are effective 
instructional practices in writing instruction. Nevertheless, little is known about the specific effects 
and comparative merits of planning and sentence-combining instruction. This was the main 
purpose of the present study, which examined the effectiveness of two strategy-focused 
interventions aimed at improving opinion essay writing in Grades 5-6 (age 10-12). One of the 
programs taught students a strategy to plan opinion essays, while the other program taught them a 
strategy to combine sentences. Self-regulation procedures to manage these writing strategies were 
embedded in both programs following the Self-Regulated Strategy Development (SRSD) model 
(Harris & Graham, 1996, 2009), which was adapted to the Portuguese culture and school system.  
1.1. Writing Development and Strategy Instruction 
The development of expertise in writing is a long and demanding process, heavily 
dependent upon changes in four areas: skills, strategies, knowledge, and motivation (Alexander, 
Graham, & Harris, 1998; Graham, 2006a). To produce a text, writers need sentence generation 
skills to transform their ideas into language representations, as well as transcription skills (i.e., 
spelling and handwriting) to transform those representations into written text (Berninger et al., 
1992). Given the complexity of the writing process, text production also demands strategic 
processing (Pressley & Harris, 2006). Writers must rely on a repertoire of strategies to accomplish 
key cognitive processes (e.g., planning or revising) and to self-regulate their use. Moreover, 
writers need to access their long-term memory to retrieve content knowledge as well as discourse 
knowledge, which includes knowledge about intended audience, different genres, tasks schemas, 
and linguistic conventions (McCutchen, 1986, 2011). Another critical ingredient in writing 
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achievement is motivation, which comprises writers’ will to engage in writing along with their 
own representations as writers (Boscolo & Hidi, 2007). In particular, self-efficacy seems to be one 
of the strongest predictors of writing performance (Pajares, 2003). 
Despite the importance of these four components in writing development, they are not fully 
operational in developing writers. In Grades 4-6 (age 9-12), transcription skills represent a strong 
constraint to writing, indicating that they are not completely automatic (Graham, Berninger, 
Abbott, Abbott, & Whitaker, 1997; Limpo & Alves, 2013). Because of the heavy demands of these 
skills, students may have few attentional resources for self-regulatory processes (McCutchen, 
1996). Bereiter and Scardamalia (1987) have proposed that youngsters cope with these challenges 
by engaging in knowledge telling: They compose text by retrieving content that is immediately 
written down. Their writing is mostly driven by what they know about the topic and how this can 
be fitted within genre constraints. This presumably effortless way of composing reflects poor 
strategic competence to deliberately activate and articulate key cognitive processes. Indeed, in 
Grades 4-6, Limpo and Alves (2013) found that planning and revising tend to play a minimal role 
not only in writing performance, but also in self-efficacy judgments. On the contrary, it was 
students’ transcription ability that strongly influenced both their performance and self-efficacy in 
writing. Besides developing writers’ skills, strategic behavior, knowledge, and motivation seem to 
increase with age and schooling, these components can be enhanced through appropriate 
instruction (Graham, 2006a). 
Strategy instruction is a type of cognitive-oriented writing intervention, which aims to 
enhance conscious, goal-directed, and effortful processing in writing (Pressley & Harris, 2006). 
For that purpose, strategy instruction provides students with explicit and systematic teaching of 
strategies to accomplish writing-specific processes, such as planning, sentence generation, and 
revising. These strategies contain the procedural or the “how to” knowledge for carrying out a 
particular writing process. Usually, one way of promoting the memorization of strategy steps is the 
teaching of mnemonics (e.g., the PLANS strategy tells students that to plan a text they need to: 
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Pick goals, List ways to meet goals, And, make Notes, and Sequence notes; Harris, Graham, 
Mason, & Friedlander, 2008). A common feature of different models of strategy instruction is the 
inclusion of self-regulation components, which are critical for facilitating strategic behaviors in 
writing (Alexander et al., 1998). These components promote not only the acquisition of the learned 
strategies but also their maintenance and generalization. Several meta-analyses indicated that 
strategy instruction is one the best teaching practices to promote writing quality in Grades 2–12 
(Graham, McKeown, Kiuhara, & Harris, 2012; Graham & Perin, 2007; Rogers & Graham, 2008). 
In particular, the SRSD seems to be the most effective strategy instruction model, as its average 
effect size doubles that of the other ones. 
The asset of SRSD over other approaches to strategy instruction is that it was designed to 
address the four critical ingredients of writing development: skills, strategies, knowledge, and 
motivation (Harris & Graham, 1996, 2009). Across six instructional stages (develop background 
knowledge; discuss it; model it; memorize it; support it; and independent performance) SRSD 
provides explicit teaching of writing strategies combined with self-regulation procedures to 
regulate strategies usage and writing behavior. In a meta-analytic review of true- and quasi-
experimental studies examining SRSD effectiveness, Harris, Graham, Brindle, and Sandmel 
(2009) (see also Graham, 2006b; Graham & Harris, 2003) reported average effect sizes of 1.20 and 
1.23 for writing quality at posttest (n = 15) and maintenance (n = 9), and 1.20 for generalization to 
untaught genres (n = 5). Besides writing quality, meaningful and lasting effects of SRSD had also 
been reported for other aspects of writing, such as, schematic structure (e.g., inclusion of genre-
specific elements), approach to writing (e.g., time spent planning and writing), discourse 
knowledge, and self-efficacy beliefs. It is noteworthy that these improvements were observed 
across achievement level, grade level, cognitive process taught, target genre, and type of instructor 
(teacher or researcher).  
1.2. Why Teach Strategies for Planning and Sentence Generation? 
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Planning, which is the generation and organization of ideas along with the formulation of 
goals for the task, is a critical ingredient in skilled writing (Hayes & Flower, 1980). Beauvais, 
Olive, and Passerault (2011) found that the longer the prewriting pause and planning time of 
undergraduates, the better the quality of their argumentative texts. However, beginning and 
developing writers barely engage in preplanning activities (Bereiter & Scardamalia, 1987; 
McCutchen, 2006). For instance, Torrance, Fidalgo, and García (2007) showed that, before 
writing, only 16% of sixth graders engaged in preplanning. Furthermore, during writing, they only 
spent 11% of their writing time thinking about content. In line with these findings, Limpo and 
Alves (2013) found that planning complexity did not contribute to writing quality in Grades 4-6 
(age 9-12), but it did in Grades 7-9 (age 12-15). The authors suggested that, albeit being able to 
plan upon request, younger students lacked sufficient planning abilities to create a plan that could 
aid them to compose the text. Nonetheless, there is strong evidence that teaching strategies to plan 
ahead of writing is an effective way to promote young students’ writing performance (Glaser & 
Brunstein, 2007; Graham, Harris, & Mason, 2005; Harris, Graham, & Mason, 2006; Torrance et 
al., 2007; Wong, Hoskyn, Jai, Ellis, & Watson, 2008). To enhance novice writers’ planning 
abilities is critical because preplanning may help them to generate content and to create an 
organized structure for their compositions. In addition, the plan may function as an external 
memory where children store ideas to include in the text and outline action-plans to produce it 
(Graham & Harris, 2007; but see Kellogg, 1988). Consequently, the planning time during writing 
might be reduced, enabling students to focus on other writing processes, such as translation 
(Kellogg, 1988).  
Translation refers to a foundational writing process through which writers transform their 
thoughts into written language (Hayes & Flower, 1980). The ability to construct syntactically 
correct and complex sentences is, therefore, a critical translating skill that characterizes expert 
writing (Beers & Nagy, 2009; Berninger, Nagy, & Beers, 2011). Improving young writers’ 
sentence-construction skills is likely to boost writing expertise in several ways (Saddler, 2007; 
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Saddler & Asaro, 2008). The acquisition of fluency in sentence construction may free up 
attentional resources, so that students can concentrate on other aspects of composing, such as 
planning (Fayol, 1999; McCutchen, Covill, Hoyne, & Mildes, 1994). Moreover, students’ with 
superior sentence-construction skills may have access to an enlarged syntactical repertoire for 
creating sentences, which not only facilitates translation (Hayes & Flower, 1986) but also set the 
stage for revision (Saddler & Graham, 2005). Additionally, the use of well-crafted, syntactically 
correct sentences may result in interesting and readable texts. An instructional method that 
provides direct practice with sentence-construction skills is sentence-combining (Saddler, 2007; 
Strong, 1986, 1996). Through sentence-combining exercises, students learn to transform basic 
sentences, such as “I think we should have homework” and “Homework helps us to study” into a 
more syntactically complex sentence, such as “I think we should have homework because it helps 
us to study”. These exercises require that students manipulate sentences to create new syntactic 
structures preserving the original meaning. Evidence has been accumulated on the effectiveness of 
this approach to enhance syntactic complexity and overall compositional quality (Saddler, 
Behforooz, & Asaro, 2008; Saddler & Graham, 2005; for reviews and meta-analyses, see also 
Andrews et al., 2006; Graham & Perin, 2007; Hillocks, 1986). 
1.3. Why Teach Self-Regulation Procedures? 
The complexity and cognitive demands of the composing process explains why skilled 
writing requires high levels of self-regulation (Graham & Harris, 2000). Self-regulation refers to 
the degree to which students are metacognitively, motivationally, and behaviorally strategic 
regulators of their own writing process (Zimmerman, 1995). Besides writers can use several self-
regulation procedures (for a comprehensive list, see Zimmerman & Risemberg, 1997), 
particularly, goal setting, self-monitoring, self-reinforcement, and self-instructions seem to be 
important (Bandura, 1969; Harris et al., 2008).  
As writing is a goal-directed activity (Hayes & Flower, 1986), goal setting is a critical 
component of effective text production by serving a self-regulatory function (Locke, Shaw, Saari, 
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& Latham, 1981; Zimmerman, 2009). The formulation of specific, proximal, and challenging 
goals provides clear information about task requirements and directs attention towards them. Also, 
it motivates the use of strategies to achieve goals, mobilizes effort, and increases persistence. 
Goal-setting procedures seem to be very effective in promoting writing quality (Graham & Perin, 
2007), especially, when coupled with progress feedback (Schunk & Swartz, 1993). Students can 
track progress in achieving goals on their own through self-monitoring. First, they determine 
whether or not a target behavior has occurred and, then, they register the results (Nelson & Hayes, 
1981). This procedure allows students to become aware of and responsible for their behavior 
(Mace, Belfiore, & Hutchinson, 2001; Rankin & Reid, 1995). Furthermore, it conveys to students 
that they are capable of meeting their goals, which may increase feelings of self-satisfaction and 
trigger self-administration of rewarding consequences (Bandura, 1969; Zimmerman, 2000). Self-
consequences, such as self-reinforcement, enhance motivation and efforts to improve. Importantly, 
students can instruct themselves to set goals, self-monitor performance, and self-reinforce success 
by means of explicit self-instructions (Meichenbaum, 1977; Schunk, 2001). This form of self-
speech enables writers to support and guide their behavior throughout the writing process.  
The development of these four self-regulation procedures via explicit teaching and support 
seems to be one of the key features of SRSD. In a well-designed study, Glaser and Brunstein 
(2007) showed that teaching writing strategies combined with self-regulation practices was more 
effective than teaching writing strategies alone (see also Brunstein & Glaser, 2011).  
1.4. The Present Study 
The primary purpose of this study was to examine and compare the effectiveness of 
planning and sentence-combining interventions in Grades 5-6. Following the SRSD model, both 
programs taught a writing strategy in combination with self-regulation procedures (viz., goal-
setting, self-monitoring, self-reinforcement, and self-instructions). While one of the programs 
taught a strategy for planning opinion essays, the other one taught a strategy for combining 
sentences in opinion essay writing. The two interventions only differed on the taught writing 
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strategy and everything else was held constant (e.g., program and lessons structure, self-regulation 
and instructional procedures, and number of writing tasks, including writing prompts). Meta-
analyses findings showed that planning instruction lead to greater effect sizes than sentence-
combining instruction (Graham & Perin, 2007; Rogers & Graham, 2008). Nevertheless, some 
caution is needed when interpreting these results. First, planning instruction frequently includes 
the teaching of self-regulation procedures, which is not the case of sentence-combining instruction. 
Second, interventions effects are usually compared regarding general, rather than specific, 
outcomes (e.g., writing quality). The present study aims to provide a more direct and controlled 
comparison of planning and sentence-combining interventions, which to the best of our knowledge 
has not been made. 
We used the SRSD model in both planning and sentence-combining instruction, which 
allowed a fair comparison between the two interventions. Notably, this is the first study to couple 
SRSD with sentence-combining instruction. The development and evaluation of such an integrated 
instructional program is an important contribution to move forward both the SRSD and the 
sentence-combining literature. Given the value added impact of this model to writing instruction, 
the testing of how it can be effectively used to teach different skills in writing is a matter that still 
needs investigation. Although there is strong evidence that SRSD is effective to enhance planning 
skills, it has not been used to teach sentence-construction skills (Harris & Graham, 2009). Besides, 
there are only a few studies evaluating sentence-combining practices and none have taught self-
regulation procedures to aid students in the production of sentences. As research has been 
demonstrating the effectiveness of both SRSD and sentence combining, the integration of these 
two forms of instruction seems a potentially sound instructional practice.  
Furthermore, we have compared interventions effectiveness at three levels of written 
language (viz., discourse, sentence, and word). While planning instruction mainly taps discourse-
level writing, sentence-combining instruction mainly taps sentence- and word-level writing. It is 
possible that holistic measures, such as overall quality, are not sufficiently sensitive to 
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discriminate instructional effects between these levels. The present study aims to provide a 
detailed comparison of the two interventions by testing specific effects on the target level and 
transfer effects across levels. Such a fine-grained analysis may provide helpful information to 
closely align writing instruction with students’ writing needs.  
1.5. Hypotheses 
Before, in the middle (after Lesson 5), and after instruction (after Lesson 12), students 
planned and wrote an opinion essay, and completed a sentence-combining exercise. Intervention 
effects on writing were assessed on strategy-specific skills, writing performance, and levels of 
writing. Instructional effects on these three sets of measures are described next and were expected 
to emerge at posttest. As students did not write complete texts until midtest, only strategy-specific 
effects were expected there. 
Planning and sentence-combining students were expected to improve the strategy-specific 
skills that were explicitly taught (viz., planning or sentence combining). Moreover, they were 
expected to write better and longer opinion essays than control students. These predictions stem 
from several studies indicating that strategy instruction combined with SRSD procedures is a 
highly effective practice in increasing the effectiveness of strategy usage, and the quality and 
length of texts produced (for reviews, see Graham, 2006b; Graham & Harris, 2003; Harris et al., 
2009). In the present study, besides the systematic instruction in key writing processes, students 
received explicit teaching and scaffolded practice in a set of self-regulation procedures. By 
facilitating the strategic processing characteristic of skilled writers, both SRSD interventions 
should lead to meaningful gains in the quality and quantity of students’ writing.  
To provide a more fine-grained analysis of interventions effectiveness, students’ opinion 
essays were analyzed at three levels of written language (Wagner et al., 2011; Whitaker, 
Berninger, Johnston, & Swanson, 1994). At the discourse level, we analyzed the inclusion of 
functional essay elements and coherence. At the sentence level, we analyzed the use of cohesion 
devices (Favart, 2005), and syntactic complexity via clause length (Beers & Nagy, 2009 showed 
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that clause rather than T-unit length was related to opinion essay quality). At the word level, we 
analyzed vocabulary diversity and use of modifiers. The two strategy interventions were expected 
to have different effects on these levels. On the one hand, we predicted that planning students 
would outperform their peers at the discourse level because they learnt a strategy to generate and 
organize ideas in a complete and coherent essay. Reviews of intervention studies have shown that 
this type of instruction increases the number of genre-specific elements included in texts (Graham, 
2006b; Graham & Harris, 2003; Harris et al., 2009). On the other hand, we expected that sentence-
combining students would outperform their peers at the sentence and word levels because they 
learnt a strategy to write syntactically complex sentences with cohesion devices, diverse 
vocabulary, and modifiers. After sentence-combining instruction, non-SRSD studies have reported 
increases not only in the number of connectives used in writing (Saddler et al., 2008) but also in 
the number of sentences combined through revision (Saddler & Graham, 2005). By incorporating 
sentence combining into the SRSD framework, we expected extensive improvements in students’ 
writing at the sentence- and word-levels. 
To examine instructional effects on motivation, at pretest and posttest, students filled out a 
self-efficacy scale. Even though some SRSD interventions failed to increase writing self-efficacy 
(Graham et al., 2005; Page-Voth & Graham, 1999; Sawyer, Graham, & Harris, 1992; but see 
Brunstein & Glaser, 2011), the use of self-regulation strategies is thought to increase students’ 
beliefs about their capabilities (Pajares, 2003; Schunk, 2003; Zimmerman, 2000; Zimmerman & 
Risemberg, 1997). In the present study, the combination of goal setting with self-monitoring plus 
self-reinforcement was used to strength the link between strategy usage and enhanced 
performance, as well as to highlight students’ progress over instruction. This should lead to an 
increase in their perceptions as competent writers. On this ground, we predicted that both SRSD 
interventions would increase students’ self-efficacy for writing.  
Finally, to examine generalization effects of the interventions, students summarized a text 
before and after instruction. The generalization measure of summary writing was chosen because it 
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enabled us to assess the transfer of strategies’ core principles rather than the use of memorized 
routines (Shepard, 2000). Strategies transfer from opinion essay to summary writing should be 
facilitated by the SRSD. This model provides students critical self-regulatory tools to flexibly 
apply the learned knowledge and strategies to other writing tasks (Harris & Graham, 2009; Harris 
et al., 2009). We predicted that the teaching of a planning strategy to select and organize self-
generated information would increase these students’ ability to select relevant information to 
include in their summaries. We further anticipated that the teaching of a sentence-combining 
strategy would increase students’ propensity to condense different ideas from the original text into 
single sentences in the summary.  
2. Method 
2.1. Participants and Design 
Participants were 146 Portuguese native speakers in Grades 5-6 (3 classes per grade) from 
a public school located in an urban district in Northwest Portugal. Twenty students were excluded 
from the analyses based on one or more of the following criteria: absence in a testing session (12 
students), absence in two or more lessons (4 students), and special education needs (5 students). 
Subsequent analyses were based on the data from 126 students. The study involved a pretest, 
midtest, posttest quasi-experimental design with three conditions: planning, sentence combining, 
and control. Within each grade level, each intact class was randomly assigned to one of the three 
conditions. Demographic data by condition is provided on Table 1. 
Table 1 about here 
 
2.2. Intervention Conditions 
Students’ Portuguese language teacher delivered writing instruction. Two teachers 
implemented each intervention program. The four female teachers (M age = 50.3 years, SD = 8.5) 
had a teaching experience of more than 16 years (M = 22.5 years, SD = 6.0). Writing instruction 
occurred during Portuguese language classes, in 12 weekly lessons of 90 min. In line with the 
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SRSD model (Harris & Graham, 1996, 2009), students were taught a writing strategy in tandem 
with self-regulation procedures. The following practices were used: development of knowledge for 
writing and self-regulation; explicit instruction, discussion, and modeling of the target strategy and 
self-regulation procedures; promotion of the mnemonic and self-instructions memorization; 
collaborative practice supported by teachers and guidance materials that were gradually faded; 
independent practice with teacher monitoring and support when needed.  
2.2.1. Writing strategies. Both intervention groups learned a writing strategy, along with 
the necessary skills and knowledge to properly use it. In the planning condition, students were 
taught a strategy to plan opinion essays. They learned the mnemonic CRÊS, which stands for: tell 
what you believe, give 3 or more reasons, explain each reason, and wrap it up. This is the 
Portuguese adaptation of the mnemonic TREE (Harris et al., 2008). The strategy was practiced in 
isolation during the first five lessons. Then, it was embedded in text production. 
In the sentence-combining condition, students were taught a strategy to combine sentences. 
We developed the mnemonic DICA that is the Portuguese acronym to: what do you want to say?, 
what is the idea (addition, contrast, or cause)?, choose the best connective, and enrich with 
adjectives and adverbs. During the first five lessons students performed sentence-combining 
exercises, which evolved from highly cued to uncued. Then, they started writing opinion essays. In 
accordance with Strong (1986), three procedures were used to promote transfer of sentence-
combining skills from exercises to composition. First, we used whole-discourse exercises, that is, 
the sentences within an exercise formed an opinion essay. Second, students learned opinion 
markers to help them to organize the sentences within the essay. Third, students were provided 
explicit instruction and guided practice to integrate DICA into composition.  
2.2.2. Self-regulation procedures. These procedures were introduced in a stepwise 
fashion and similarly across intervention conditions. Goal setting was introduced in Lesson 1. 
Students had a general goal (viz., to write good opinion essays) plus strategy-specific goals. 
Planning students had to write complete opinion essays, while sentence-combining students had to 
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write well-crafted sentences with connectives, opinion markers, and adjectives/adverbs. Self-
monitoring was introduced in Lesson 2. Students were given a “self-monitoring sheet” where they: 
(a) set the goal for the task, (b) registered and counted the number of essay parts (planning 
condition), or the number of connectives, opinion markers, and adjectives/adverbs (sentence-
combining condition), and (c) wrote a self-reinforcement statement. They were also given a 
“progress sheet” to register and track their performance during instruction. Self-instructions were 
introduced in Lesson 3. Using a “writing flowchart” students developed self-instructions to set 
goals, use the strategy, and check if goals were met. 
2.2.3. Lessons summary. In Lesson 1, students discussed the importance of planning or 
constructing well-crafted sentences, respectively, in planning and sentence-combining condition. 
The target strategy was introduced in Lesson 2. Using the self-monitoring and progress sheets, 
planning and sentence-combining students had to find and register the essay parts or connectives 
included in an exemplar opinion essay, and, then, in their own pretest essays. From this session on, 
they filled out the progress sheet anytime they worked individually. 
Lessons 3-5 involved modeling of strategy implementation followed by collaborative and 
independent practice. In Lesson 3, teachers modeled how to use the strategy and, after discussing 
it, students came up with their self-instructions. In Lesson 4, the class emulated the teacher 
modeling and repeated it at home. In Lesson 5, they applied the writing strategy, individually.  
Lessons 6-8 involved modeling of writing strategy integration within text production 
followed by collaborative and independent practice. In Lesson 6, the teacher modeled how to use 
the strategy in writing. Then, students came up with updated self-instructions. In Lesson 7, the 
class emulated the teacher modeling. In addition, teachers prompted strategies transfer to different 
situations. In Lesson 8, students wrote their first opinion essay, individually.  
In Lesson 9, each teacher grouped students that faced similar difficulties and gave them 
individualized feedback. Lessons 10 and 11 involved independent practice in opinion essay 
writing with minimal support. In Lesson 12, students examined and discussed their progress sheet.  
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2.2.4. Treatment fidelity. Five procedures guaranteed that both interventions were 
delivered as intended. First, teachers participated in an 8-hr pre-intervention workshop, in which 
they were introduced to the writing strategies and self-regulation procedures to be taught. They 
also received the instructional manuals and discussed lessons’ procedures. Second, teachers had 
weekly meetings with the first author to practice the next lesson and to discuss the previous one. 
Deviations from instructional plans were rare and usually involved missed steps. Third, teachers 
were provided with a checklist with all lessons’ steps and they were asked to check them off when 
completed. Teachers of both strategy conditions completed 98% of the proposed steps. Whenever 
possible, missed steps were addressed in the next lesson. Fourth, the first author observed one 
third of the lessons and filled out the same checklist as the teachers. Planning and sentence-
combining teachers completed 97% and 96% of the proposed steps, respectively. Fifth, the quality 
of these observed lessons was evaluated on five items: (a) level of students’ engagement, (b) 
students’ responses to questions and participation in discussion, (c) teachers’ responses to 
students’ questions, (d) efficiency of instruction, and (e) pacing of instruction (based on Saddler & 
Graham, 2005). The average quality for planning and sentence-combining instruction was 3.7 and 
3.6, respectively (0 = very low; 4 = very high). 
2.3. Control Condition 
Writing instruction of control students followed the standard writing curriculum and was 
delivered by their regular Portuguese language teachers, not implementing the interventions. After 
instruction, the two teachers were interviewed to determine their approach to the teaching of 
writing. They reported to allot between 45 and 90 min to writing instruction weekly. This writing 
time was predominately devoted to grammar instruction and to independent text production. The 
teaching of grammar was based on traditional whole-class teaching methods. Teachers made no 
references to the use of sentence combining. Regarding text production, they reported to use the 
process approach that was recently included in the Portuguese language curriculum (Reis et al., 
2009). Nevertheless, no references were made to the explicit and systematic teaching of either 
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writing strategies or self-regulation procedures to accomplish specific writing processes. In sum, 
writing instruction delivered to control students greatly differed from the one delivered to 
intervention students. Additionally, control students were asked to write the same number of 
opinion essays and on the same topic as the other students. 
2.4. Testing Sessions 
One week before and after instruction all students completed a pretest and a posttest, 
respectively. Testing sessions occurred in regular classroom groups and lasted 90 min. Students 
started by filling out a self-efficacy scale (Pajares & Valiante, 1999). Then, the experimenter 
presented the opinion essay topic (pretest: “Do you think teachers should give homework every 
days?”; and posttest: “Do you think children should work out every days?”), and gave students a 
blank sheet, in which they could write everything that would help them to write the essay (for a 
similar procedure see Berninger, Whitaker, Feng, Swanson, & Abbott, 1996). Students had 8 min 
to plan the text and 16 min to write it. Afterwards, students did a sentence-combining exercise, in 
which they combine four pairs of kernel sentences into a syntactically correct sentence. Lastly, 
students summarized a text. Only at posttest, intervention students filled out a scale to assess social 
validity. 
After Lesson 5, all students completed a 60-min midtest. With a similar procedure to 
pretest and posttest, they were asked to plan and write an opinion essay (“Do you think children 
should go to bed early every days?”) and to perform a sentence-combining exercise. 
2.5. Measures 
Except writing quality and variables calculated with the Computerized Language Analysis 
software (CLAN; MacWhinney, 2000), all other measures were scored by the first author. A 
second judge rescored one third of the measures at each testing time.  
2.5.1. Strategy-specific measures. The developmental maturity of students’ planning 
behavior was measured with a scale ranging from 1 (low) to 6 (high), which was based on the 
scales of Whitaker et al. (1994) and Olinghouse and Graham (2009). The scores 1 and 2 were 
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attributed to plans representing no and minimal preplanning, respectively. Plans summarizing the 
text received a score of 3, and plans with topics slightly elaborated in the text received a score of 
4. The scores 5 and 6 were attributed to plans with emergent subordination (i.e., rudimentary 
macrostructure) and structural relationships (e.g., graphic organizers), respectively. At pretest, 
midtest, and posttest, inter-rater reliability using Cohen’s weighted Kappa, was .87, .81, and .82, 
respectively. Sentence-combining skills were measured with a four-item exercise. For each item, 
one point was awarded if the student produced a syntactically correct sentence. An extra point was 
awarded if the sentence also included relevant changes that improved the quality of the original 
sentences (e.g., use of pronouns). The final score was the sum of the points awarded per item (max 
= 8). At pretest, midtest, and posttest, inter-rater reliability using Cohen’s weighted Kappa was 
.95, .91, and .94, respectively. 
2.5.2. Writing performance measures. Two measures were obtained from students’ 
opinion essays: writing quality and text length. Two graduate students, blind to study purposes, 
assessed quality. To avoid biased judgments all texts were previously typed and corrected for 
spelling, punctuation, and capitalization errors (Berninger & Swanson, 1994). Using a scale 
ranging from 1 (low) to 7 (high), judges rated ideas quality, coherence, syntax, and vocabulary. 
The average across these factors was calculated for each rater. At pretest, midtest, and posttest, 
inter-rater reliability using the Intraclass Correlation Coefficient (ICC) was .95, .96, and .96, 
respectively. The final quality score was the average across raters. CLAN was used to obtain the 
number of words in the essays (text length). 
2.5.3. Discourse-level measures. Opinion essays were scored for the presence and 
elaboration of four functional essay elements: premise, reasons, elaborations, and conclusion 
(based on Harris & Graham, 1996). Information off-topic or with no rhetorical purpose was rated 
as non-functional. For premise and conclusion, it was awarded one point if they were present, and 
two points if they were present and elaborated. For reasons, one point was awarded for each 
unique reason justifying the premise. For elaborations, one point was awarded for each reason 
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explained in depth (e.g., use of examples). At pretest, midtest, and posttest, inter-rater reliability of 
these measures using Cohen’s weighted Kappa was greater than .75, .78, and .75, respectively. We 
also calculated coherence by dividing the number of functional elements by the number of 
functional plus non-functional elements.  
2.5.4. Sentence-level measures. We evaluated the ratio of connective and opinion clauses, 
variety of connectives and opinion markers, and clause length. A clause was defined as a unit with 
a unified predicate and expressing a single situation (Berman & Slobin, 1994). Ratio of connective 
clauses and ratio of opinion clauses were calculated by dividing the number of connectives or 
opinion markers by the number of clauses. Variety of connectives and variety of opinion markers 
was obtained from the number of different connectives or opinion markers. Clause length (i.e., 
number of words per clause) was calculated with CLAN. At pretest, midtest, and posttest, inter-
rater reliability of these measures using ICC was greater than .85, .89, and .85, respectively. 
2.5.5. Word-level measures. We measured vocabulary diversity, and ratio and variety of 
modifiers (viz., adjectives and adverbs with the suffix –ly). Vocabulary diversity was assessed 
with a corrected type-token ratio (Carroll, 1964), which was calculated by dividing different words 
by the square root of two times the total words. Ratio of modifiers was the proportion of modifiers 
to text length. Variety of modifiers was obtained from the number of different modifiers. At 
pretest, midtest, and posttest, inter-rater reliability of these measures using ICC was greater than 
.92, .95, and .89, respectively. 
2.5.6. Motivational measure: Self-efficacy. Students’ self-efficacy beliefs were assessed 
with the Writing Skills Self-Efficacy scale (Pajares & Valiante, 1999; adapted to Portuguese by 
Limpo & Alves, 2013). The scale has 10 items, which measure students’ confidence about being 
able to accomplish specific writing skills. The answers are given in a scale ranging from 0 (no 
chance) to 100 (completely certain). As confirmatory factor analysis on students’ pretest responses 
showed a good fit of the data to a single-factor solution (CFI = .95, RMSEA = .09), the final score 
was the average across all items (αpretest = .93; αposttest = .92). 
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2.5.7. Generalization measure: Summary writing. The texts to be summarized reported 
an experiment showing animals’ intelligence. Summaries were scored for sensitivity to importance 
and sentences transformation (based on Friend, 2001; Garner & McCaleb, 1985). For sensitivity to 
importance, we considered six elements: thesis, experiment description, conclusion, irrelevant 
ideas excluded, and misinterpretations. For the first three elements, it was awarded one point if 
they were present but incomplete, and two points if they were present and complete. As the 
stimulus text contained two irrelevant ideas, one point as awarded for each one that was excluded. 
We also counted the number of ideas that were misinterpretations of the original text. The final 
score was the total points awarded for thesis, experiment, conclusion, and irrelevant ideas 
excluded, minus the number of misinterpretations. At pretest and posttest, inter-rater reliability 
using Cohen’s weighted Kappa was .83 and .83, respectively. For sentences transformation, one 
point was awarded for each syntactically correct sentence that subsumed two or more sentences 
from the original text. The final score was the proportion of correct transformations by the number 
of sentences. At pretest and posttest, inter-rater reliability using ICC was .91 and .87, respectively. 
2.5.8. Social validity. At the end of the study, intervention students were asked to fill out a 
scale to assess the perceived value of the strategies. They rated their level of agreement (1 = 
strongly disagree; 6 = strongly agree) with these statements: (a) The strategy helped me to write 
better opinion essays; (b) The strategy helped me to write better in general; (c) The strategy was 
difficult; (d) I will continue to use the strategy; (e) The strategy should be taught to other students; 
and (f) I would like to learn strategies for other genres (based on MacArthur & Philippakos, 2010). 
3. Results 
 In a set of preliminary analyses, firstly, we tested if our data met the normality assumption 
of parametric procedures. The inspection of the skewness and kurtosis of all pretest, midtest, and 
posttest scores revealed no distributional problems, as the absolute values of these indexes did not 
exceed 3.0 and 10.0, respectively (Kline, 2005). Secondly, as students were nested within 
classrooms, we tested if there were differences between classrooms for all dependent measures at 
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pretest. One-way analyses of variance (ANOVAs) showed no differences across classrooms (ps > 
.06), except for planning, text length, and self-efficacy. Thirdly, because our sample included fifth 
and sixth graders, we tested if there were differences between grades for all dependent measures at 
pretest. One-way ANOVAs using grade level as a between-subjects factor revealed no grade 
effects (ps > .13).  
For planning, text length, and self-efficacy we conducted two-way nested Analyses of 
Covariance (ANCOVAs) with condition as a fixed factor, classroom as a random factor, and the 
respective pretest score as a covariate. Both at midtest and posttest, these analyses revealed no 
effects of classroom nested within condition (Fs < 1.27, ps > .29). Thus, for all variables, we 
conducted 3 x 3 (Condition [planning, sentence combining, control] x Testing Time [pretest, 
midtest, posttest]) ANOVAs with repeated measures on the last factor. Table 2 provides means 
and standard deviations for all dependent variables and Table 3 presents ANOVAs’ results. 
Significant Condition x Testing Time interactions were examined by means of tests of simple main 
effects, which are described in the text as follows. First, we report results regarding differences 
between conditions within each testing time. Then, we present results regarding differences 
between testing times within each condition. Significant simple effects were followed-up through 
pairwise comparisons. Table 4 reports Cohen’s d for significant pairwise comparisons between 
conditions at midtest and posttest (Cohen, 1988). Because either in simple effects analysis or in 
pairwise comparisons we were making three comparisons at a time, to control for Type I error 
inflation, we used a Bonferroni adjustment with an alpha level of .017 (α = .05/3).  
Table 2, 3 and 4 about here 
 
3.1. Strategy-Specific Measures 
 3.1.1. Planning. There were statistically significant effects for condition, testing time, and 
the interaction between the two. Tests of simple main effects for the interaction revealed 
differences between conditions at midtest, F(2, 123) = 35.99, p = .001, η2p = 0.37, and posttest, 
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F(2, 123) = 210.05, p < .001, η2p = 0.77. At midtest and posttest, follow-up analyses showed that 
planning students wrote more complex plans than sentence-combining and control students (ps < 
.001). Tests of simple main effects also revealed differences between testing sessions for the 
planning group, Λ = .39, F(2, 122) = 97.52, p < .001, η2p = 0.62. Follow-up analyses showed that 
planning skills increased from pretest to midtest, and from midtest to posttest (ps < .001). 
3.1.2. Sentence combining. There were statistically significant effects for condition and 
the interaction between condition and testing time. Tests of simple main effects for the interaction 
revealed differences between conditions at midtest, F(2, 123) = 5.53, p = .005, η2p = 0.08, and 
posttest, F(2, 123) = 13.02, p < .001, η2p = 0.18. At midtest and posttest, follow-up analyses 
showed that sentence-combining students correctly combined more sentences than planning and 
control students (ps < .006). Tests of simple main effects also revealed differences between testing 
sessions for the sentence-combining group, Λ = .88, F(2, 122) = 8.07, p < .001, η2p = 0.12. Follow-
up analyses showed an increase in sentence-combining skills from midtest to posttest (p = .01). 
3.2. Writing Performance Measures 
3.2.1. Quality. There were statistically significant effects for condition, testing time, and 
the interaction between the two. Tests of simple main effects for the interaction revealed 
differences between conditions at midtest, F(2, 123) = 9.58, p < .001, η2p = 0.14, and posttest, F(2, 
123) = 10.03, p < .001, η2p = 0.14. At midtest and posttest, follow-up analyses showed that 
planning and sentence-combining students wrote qualitatively better opinion essays than control 
students (ps < .004). No differences were found between planning and sentence-combining 
conditions. Tests of simple main effects also revealed differences between testing sessions for the 
planning group, Λ = .91, F(2, 122) = 6.39, p = .002, η2p = 0.10, and for the sentence-combining 
group, Λ = .92, F(2, 122) = 5.52, p = .005, η2p = 0.08. For both groups, follow-up analyses showed 
that writing quality increased from pretest to posttest (p = .001). 
3.2.2. Text length. Significant differences between conditions were found for text length at 
pretest. Thus, treatment effects on text length at midtest and posttest were analyzed with two one-
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way ANCOVAs, with pretest scores as the covariate. For both analyses, we found no interactions 
between pretest scores and condition (ps > .19) meaning that the assumption of homogeneous 
regression slopes was met. The effect of condition was significant at midtest F(2, 120) = 9.98, p < 
.001, η2p = 0.14, and posttest F(2, 120) = 4.08, p = .02, η2p = 0.06. At both testing times, follow-up 
analyses revealed that planning and sentence-combining students wrote longer texts than control 
students (ps < .001). 
3.3. Discourse-Level Measures 
3.3.1. Premise. We found statistically significant effects of condition and testing time, but 
no interaction between the two. Planning students outperformed sentence-combining and control 
students (p < .001). Also, there was an increase from pretest to midtest (p < .001).  
3.3.2. Reasons. There were statistically significant effects for condition, testing time, and 
the interaction between the two. Tests of simple main effects for the interaction revealed 
differences between conditions at midtest, F(2, 123) = 14.52, p < .001, η2p = 0.19, and posttest, 
F(2, 123) = 22.03, p < .001, η2p = 0.26. At midtest and posttest, follow-up analyses showed that 
planning students wrote more reasons than sentence-combining and control students (ps < .005). 
Only at posttest, sentence-combining students wrote more reasons than control students (p = .003). 
Tests of simple main effects also revealed differences between testing sessions for the planning 
group, Λ = .65, F(2, 122) = 33.15, p < .001, η2p = 0.35. Follow-up analyses showed an increase in 
the number of reasons from pretest to midtest (p < .001). 
3.3.3. Elaborations. There were statistically significant effects for condition, testing time, 
and the interaction between the two. Tests of simple main effects for the interaction revealed 
differences between conditions at midtest, F(2, 123) = 4.98, p = .008, η2p = 0.08, and posttest, F(2, 
123) = 17.94, p < .001, η2p = 0.23. At midtest and posttest, follow-up analyses showed that 
planning students wrote more elaborated reasons than control students (ps < .003). Moreover, only 
at posttest, planning students wrote more elaborated reasons than sentence-combining students (p 
< .001). Tests of simple main effects also revealed differences between testing sessions for the 
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planning group, Λ = .70, F(2, 122) = 25.81, p < .001, η2p = 0.30. Follow-up analyses showed that 
the number of elaborations progressively increased from pretest to midtest, and from midtest to 
posttest (ps < .001). 
3.3.4. Conclusion. There were statistically significant effects for condition, testing time, 
and the interaction between the two. Tests of simple main effects for the interaction revealed 
differences between conditions at midtest, F(2, 123) = 7.60, p = .001, η2p = 0.11, and posttest, F(2, 
123) = 34.16, p < .001, η2p = 0.36. At midtest and posttest, follow-up analyses showed that both 
planning and sentence-combining students surpassed control students (ps < .003). Tests of simple 
main effects also revealed differences between testing sessions for the planning group, Λ = .71, 
F(2, 122) = 24.75, p < .001, η2p = 0.29, and for the sentence-combining group, Λ = .65, F(2, 122) = 
33.54, p < .001, η2p = 0.36. Follow-up analyses showed that both groups’ conclusion scores 
increased from pretest to midtest (ps < .001). 
3.3.5. Coherence. There were statistically significant effects of testing time and the 
interaction between condition and testing time. Tests of simple main effects for the interaction 
revealed differences between conditions at posttest, F(2, 123) = 9.38, p < .001, η2p = 0.13. Follow-
up analyses showed that planning students wrote more coherently than sentence-combining and 
control students (ps < .001). Tests of simple main effects also revealed differences between testing 
sessions for the planning group, Λ = .87, F(2, 122) = 9.29, p < .001, η2p = 0.13. Follow-up analyses 
showed an increase in coherence from pretest to midtest (p = .002). 
3.4. Sentence-Level Measures 
3.4.1. Ratio of connective clauses. There were no statistically significant effects. 
3.4.2. Variety of connectives. There were statistically significant effects for condition, 
testing time, and the interaction between the two. Tests of simple main effects for the interaction 
revealed differences between conditions at midtest, F(2, 123) = 11.43, p < .001, η2p = 0.16, and 
posttest, F(2, 123) = 54.02, p < .001, η2p = 0.47. At midtest and posttest, follow-up analyses 
showed that both sentence-combining and planning students wrote a wider variety of connectives 
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than control students (ps < .001). Moreover, only at posttest, sentence-combining students 
outperformed planning students (p < .001). Tests of simple main effects also revealed differences 
between testing sessions for the sentence-combining group, Λ = .48, F(2, 122) = 65.38, p < .001, 
η2p = 0.52. Follow-up analyses showed a progressive increase in the variety of connectives from 
pretest to midtest, and from midtest to posttest (ps < .001). 
3.4.3. Ratio of opinion clauses. There were statistically significant effects for condition, 
testing time, and the interaction between the two. Tests of simple main effects for the interaction 
revealed differences between conditions at posttest, F(2, 123) = 35.97, p < .001, η2p = 0.37. 
Follow-up analyses showed that sentence-combining and planning students wrote more clauses 
with opinion markers than control students (ps < .003). Moreover, sentence-combining students 
outperformed planning students (p < .001). Tests of simple main effects also revealed differences 
between testing sessions for the sentence-combining group, Λ = .60, F(2, 122) = 40.42, p < .001, 
η2p = 0.40. Follow-up analyses showed that the ratio of opinion clauses progressively increase 
from pretest to midtest, and from midtest to posttest (ps < .001). 
3.4.4. Variety of opinion markers. There were statistically significant effects for 
condition, testing time, and the interaction between the two. Tests of simple main effects for the 
interaction revealed differences between conditions at midtest, F(2, 123) = 13.63, p < .001, η2p = 
0.18, and posttest, F(2, 123) = 119.05, p < .001, η2p = 0.66. At midtest and posttest, follow-up 
analyses showed that sentence-combining and planning students used more diversified opinion 
markers than control students (ps < .011). Moreover, sentence-combining students outperformed 
planning students (ps < .004). Tests of simple main effects also revealed differences between 
testing sessions for the sentence-combining group, Λ = .26, F(2, 122) = 172.47, p < .001, η2p = 
0.74, and for the planning group, Λ = .77, F(2, 122) = 18.72, p < .001, η2p = 0.24. Follow-up 
analyses showed a progressive increase in the variety of connectives from pretest to midtest, and 
from midtest to posttest (ps < .007). 
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3.4.5. Clause length. There was a statistically significant interaction between condition 
and testing time. Tests of simple main effects for the interaction revealed differences between 
conditions at posttest, F(2, 123) = 12.38, p < .001, η2p = 0.17. Follow-up analyses showed that 
sentence-combining students wrote longer clauses than planning and control students (ps < .001). 
Tests of simple main effects also revealed differences between testing sessions for the sentence-
combining group, Λ = .89, F(2, 122) = 7.52, p < .001, η2p = 0.11. Follow-up analyses showed that 
the number of words per clause increased from pretest to midtest (p = .005). 
3.5. Word-Level Measures 
3.5.1. Vocabulary diversity. There were statistically significant effects for condition, 
testing time, and the interaction between the two. Tests of simple main effects for the interaction 
revealed differences between conditions at midtest, F(2, 123) = 7.48, p < .001, η2p = 0.11, and 
posttest, F(2, 123) = 11.17, p < .001, η2p = 0.15. At midtest and posttest, follow-up analyses 
showed that sentence-combining and planning students used more varied vocabulary than control 
students (ps < .016). Moreover, only at posttest, sentence-combining students outperformed 
planning students (p = .013). Tests of simple main effects revealed differences between testing 
sessions for the sentence-combining group, Λ = .74, F(2, 122) = 21.29, p < .001, η2p = 0.26. 
Follow-up analyses showed a progressive increase in vocabulary diversity from pretest to midtest, 
and from midtest to posttest (ps < .001). 
3.5.2. Ratio of modifiers. There was a statistically significant effect of testing time, with a 
progressive increase from pretest to midtest, and from midtest to posttest (p < .012). The 
Condition x Testing Time interaction was not reliable. 
3.5.3. Variety of modifiers. There were statistically significant effects for condition, 
testing time, and the interaction between the two. Tests of simple main effects for the interaction 
revealed differences between conditions at posttest, F(2, 123) = 12.70, p < .001, η2p = 0.17. 
Follow-up analyses showed that sentence-combining and planning students used more diversified 
modifiers than control students (ps < .003). Tests of simple main effects also revealed differences 
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between testing sessions for the sentence-combining group, Λ = .58, F(2, 122) = 44.86, p < .001, 
η2p = 0.42, and for the planning group, Λ = .74, F(2, 122) = 21.30, p < .001, η2p = 0.26. Follow-up 
analyses showed that the variety of modifiers increased from pretest to midtest, and from midtest 
to posttest in the sentence-combining group (ps < .001), but only increased from midtest to posttest 
in the planning group (p < .001). 
3.6. Motivational Measure: Self-Efficacy 
There was a statistically significant main effect of testing time, with self-efficacy beliefs 
increasing from pretest to posttest. No interaction between condition and testing time was found. 
To explore the relationship between self-efficacy and writing quality we calculated the correlation 
between these two variables for each condition before and after instruction. At pretest, we did not 
find statistically significant correlations in any group (rs < .29, ps > .08). Notably, at posttest, self-
efficacy and writing quality were correlated in both planning (r = .46, p < .001) and sentence-
combining (r = .51, p < .001) groups, but not in the control group (r = .20, p = .22). 
3.7. Generalization Measure: Summary Writing 
3.7.1. Sensitivity to importance. There was a statistically significant interaction between 
condition and testing time. Tests of simple main effects for the interaction revealed differences 
between conditions at posttest, F(2, 123) = 5.26, p = .006, η2p = 0.08. Follow-up analyses showed 
that planning students were better at discriminating information relevance than sentence-
combining and control students (ps < .007). Tests of simple main effects also revealed a 
statistically significant increase in sensitivity to importance from pretest to posttest for the 
planning group, Λ = .90, F(2, 122) = 13.18, p < .001, η2p = 0.10.  
3.7.2. Sentences transformation. Although there was a statistically significant main effect 
of testing time, the Condition x Testing Time interaction was not reliable. 
3.8. Social Validity 
 Intervention students were very positive about the perceived value of the taught strategies. 
Almost all students agreed (5) or strongly agreed (6) that: the strategy helped them to write better 
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in general (92%; M = 5.44, SD = 0.33) and opinion essays in particular (99%; M = 5.91, SD = 
0.33), they would continue to use the strategy (92%; M = 5.64, SD = 0.67), the strategy should be 
taught to other students (99%; M = 5.82, SD = 0.41), and they would like to learn strategies for 
other genres (89%; M = 5.48, SD = 0.78). Also, 66% of the students disagreed (2) or strongly 
disagreed (1) that the strategy was difficulty (M = 2.27, SD = 1.38).  
3.9. Additional Analyses: Classroom Effects 
 Because interventions were delivered to intact classrooms, we further explored if there 
were differences across classrooms participating in the same instructional program. For that, we 
conducted separate 2 (classroom) x 3 (testing time) ANOVAs for planning and sentence-
combining conditions. Except for coherence in planning instruction, Λ = .66, F(2, 45) = 11.52, p < 
.001, η2p = 0.34, and variety of modifiers in sentence-combining instruction, Λ = .76, F(2, 36) = 
5.82, p = .006, η2p = 0.24, instructional effects were not moderated by classroom (Fs < 2.38, ps < 
.12). Regarding coherence, the two classrooms receiving planning instruction significantly 
increased across instruction, Λ = .65, F(2, 45) = 12.21, p < .001, η2p = .35 versus Λ = .67, F(2, 45) 
= 10.90, p < .001, η2p = .33, and showed no differences at posttest (F < 1). Nevertheless, at 
midtest, one of the classes wrote more coherent texts than the other one, F(1, 46) = 13.27, p = 
.001, η2p = .22. A similar patter was found for variety of modifiers in sentence-combining 
instruction. Both classrooms significantly improved across instruction, Λ = .45, F(2, 36) = 22.30, p 
< .001, η2p = .55 versus Λ = .46, F(2, 36) = 20.92,  p < .001, η2p = .54, and showed no posttest 
differences (F < 1). Still, at midtest, one of the classes used more diverse modifiers than the other 
one, F(1, 37) = 8.70, p = .005, η2p = .19. 
4. Discussion 
The present study evaluated the effectiveness of two strategy-focused interventions aimed 
to boost fifth and sixth graders’ opinion essay writing by teaching them a planning or a sentence-
combining strategy. Instructional effects were assessed on strategy-specific skills, writing 
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performance, discourse-, sentence-, and word-levels of written language, self-efficacy beliefs, and 
summary writing. 
4.1. Strategy-Specific Effects 
 In line with previous findings (e.g., Glaser & Brunstein, 2007; Saddler & Graham, 2005), 
we showed that planning and sentence-combining instruction increased students’ planning and 
sentence-construction skills, respectively. In comparison to sentence-combining and control 
students, planning students created more complex plans, both at midtest and posttest. These 
students’ planning skills largely and progressively increased throughout instruction. Conversely, 
sentence-combining students correctly combine more sentences than planning and control 
students, both at midtest and posttest. Although students’ ability to combine sentences showed an 
upward trend during instruction, it only significant increased from midtest to posttest. This result 
suggests that the first five lessons did not provide students enough practice in sentence combining. 
Furthermore, it reinforces Strong’s (1986) claim that sentence-combining skills may benefit from 
providing students extended opportunities to apply them in composition.  
4.2. Writing Performance Effects 
The hypotheses regarding the impact of strategy instruction on writing performance were 
partially confirmed. We found that the interventions focused either on planning or on sentence 
combining had a positive impact on opinion essay quality. These effects were found at posttest, 
and also at midtest. The fostering of self-regulation might have promoted the integration of the 
target strategy into composition, even before students were explicitly instructed in how to do it. 
Yet, we think that the instructional component focused on this integration was decisive given that 
only posttest quality was superior to pretest quality. Reproducing meta-analyses findings (Graham 
& Perin, 2007), we found stronger effect sizes for planning than sentence-combining instruction, 
even though the interventions did not significantly differ between them. Notably, this is the first 
study showing the effectiveness of teaching a sentence-combining strategy coupled with self-
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regulation procedures to promote writing quality. This result supports the use of the SRSD 
instructional model to foster composing processes besides planning and revising.  
As predicted, strategy instruction also resulted in longer opinion essays than control 
instruction at posttest. Although increases in text length had already been reported after planning 
instruction (De La Paz & Graham, 2002; Graham et al., 2005; Harris et al., 2006), Saddler and 
Graham (2005) found no changes in text length after sentence-combining instruction. Despite 
some differences between their study and ours (e.g., target genre, duration of instruction, 
participants’ grade), the promotion of self-regulation in our program might explain the very large 
posttest effect size favoring sentence-combining instruction.  
4.3. Discourse-, Sentence-, and Word-Level Effects 
As expected, we found that planning students wrote more complete and coherent essays 
than sentence-combining and control students. Thus, teaching a planning strategy plus self-
regulation procedures seems to be an effective way to promote students’ writing at the discourse 
level. Importantly, planning students register a progressive growth in all discourse-level measures 
across testing sessions, even though only pretest-midtest increases were larger enough to be 
statistically significant. It seems that practicing the planning strategy alone was sufficient for 
students to increase the completeness and coherence of their opinion essays. This is not to say, 
however, that composing opportunities are worthless. Actually, three findings suggest that 
planning students beneficiated from lessons integrating the planning strategy with composition: (a) 
the strongest effect sizes favoring planning instruction occurred at posttest; (b) the superiority of 
planning over sentence-combining instruction was mainly found at posttest; and (c) only one of the 
classes receiving planning instruction wrote more coherent texts than their peers at midtest. It is 
also noteworthy that planning students surpassed control students at the sentence and word levels. 
It is likely that by generating and organizing their ideas before writing, they were able to focus on 
sentence and word-level concerns during writing (Graham & Harris, 2007; Kellogg, 1988). The 
finding that clause length remained uninfluenced by planning instruction was not surprising. Even 
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traditional grammar instruction was shown to have no effect on syntactic complexity (Andrews et 
al., 2006). The instruction provided by the sentence-combining program seems to be needed to 
boost such a specific skill as the ability to produce complex syntactic structures.  
Proving the effectiveness of sentence-combining instruction to influence students’ writing 
at the sentence and word levels, we found that sentence-combining students displayed better 
sentence-construction and vocabulary skills than planning and control students. This result might 
be explained by the teaching of a sentence-combining strategy in tandem with self-regulation 
procedures, along with the use of specific practices to promote the transfer of the taught skills to 
composition (see section 2.2.1. for a description of these practices). Importantly, we also found 
that the majority of sentence-combining students’ sentence- and word-level scores progressively 
increased from pretest to midtest, and from midtest to posttest. Still, only at posttest have sentence-
combining students clearly outperformed their peers in almost all sentence- and word-level 
measures. This pattern of findings indicates that the use of isolated exercises to enhance sentence-
combining skills might not be enough for students to transfer those skills to composition. Explicit 
teaching and systematic training in employing sentence-combining skills in writing seems to be 
needed not only to increase these skills (see the above section 4.1.), but also to apply them in text 
production. It is also noteworthy that sentence-combining instruction favored some discourse-
related aspects of composition. The increase in sentence construction fluency might have enabled 
sentence-combining students to attend to other aspects of composition, such as text content and 
structure (Fayol, 1999; McCutchen et al., 1994; Strong, 1986). Probably, sentence-combining 
instruction did not influence elaborations and coherence because their development may require 
explicit teaching and guided practice. 
4.6. Motivational Effects 
Contrary to our predictions, the interventions failed to increase students’ self-efficacy (for 
similar results, see Graham et al., 2005; Page-Voth & Graham, 1999; Sawyer et al., 1992), 
probably, because it was being overestimated at pretest. Before instruction, self-efficacy and 
TEACHING WRITING STRATEGIES 31 
writing quality were not correlated. These results are consistent with Limpo and Alves (2013), 
who found that self-efficacy did not contribute to writing quality in Grades 4-6. Of great import, 
this pattern changed at posttest, where we found moderate correlations between self-efficacy and 
writing quality for both planning and sentence-combining groups. Strategy instruction seemed to 
reduce the discrepancy between students’ self-efficacy beliefs and their actual performance, which 
might be explained by the teaching of self-regulation procedures (Klassen, 2002; Schunk, 2003). 
In particular, self-monitoring might have helped students to gain conscious access to their 
successes and failures, turning their perception of ability more realistic and adjusted to their 
current performance. 
4.7. Generalization Effects 
As anticipated, planning instructional effects transferred to summary writing. Planning 
instruction seemed to be beneficial for students to discriminate between information that should 
and should not be included in a summary. This result suggests that besides mastering the planning 
routine, they also mastered the core principles of selecting and organizing information (Shepard, 
2000). This enhanced sensitivity to importance via planning instruction was an important finding 
because this strategic skill is related to reading comprehension (Winograd, 1983). Refuting our 
hypothesis, sentence-combining effects did not transfer to sentences transformation in summary 
writing. Possibly, sentence-combining skills were not sufficiently acquired to be generalized to a 
different task (Chi & VanLehn, 2012). Indeed, students only obtained 4.52 points out of 8 in the 
posttest sentence-combining task. Alternatively, they might have failed in detecting any link 
between the sentence-combining and summary tasks (Perkins & Salomon, 2012). Perhaps due to 
poor procedural knowledge about summarizing, they did not know that they should have 
transformed rather than reproduced the original sentences. 
5. Limitations and Future Directions 
Six limitations of the current study should guide future research. First, as standardized 
writing tests in Portuguese are lacking, we only used researcher-constructed tests. Future studies 
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should also include standardized measures to assess instructional effects more comprehensively. 
Second, although participants were nested within classrooms, given the few classes involved (N = 
6), we used participants as the unit of analysis. Overall, supplementary analyses suggested that 
interventions effectiveness did not differ across classrooms for the majority of outcomes assessed. 
Still, large-scale intervention studies using multilevel analyses are warranted to explore 
instructional effects both at the student and classroom levels. Third, writing prompts were not 
counterbalanced across testing sessions. Nevertheless, it was found that young students produce 
texts of similar length and quality in response to different opinion essay prompts (Harris et al., 
2006). Indeed, we found no differences over time regarding control students opinion essays. 
Fourth, as youngsters are unlikely to preplan spontaneously (McCutchen, 2006), to avoid pretest 
floor effects, we asked them to preplan in all testing sessions. Nonetheless, more research is 
needed to examine the influence of writing instruction on the management of writing processes, 
similarly to Torrance et al. (2007; see also Fidalgo, Torrance, & García, 2008). Fifth, time 
constraints in the testing sessions impeded us to analyze instructional effects on revision, which 
should be address in the future because sentence combining can also be a revising tool 
(Zimmerman & Kitsantas, 2002). Finally, the present study did not explicitly test the incremental 
effect of self-regulatory training above and beyond sentence-combining instruction. Further 
research should compare teaching sentence combining plus self-regulation procedures with 
teaching sentence combining alone.  
6. Conclusions 
The present study adds to a growing body of research (Graham & Harris, 2007; Graham & 
Perin, 2007; Saddler, 2007) that using the SRSD model to teach key writing processes, such as 
planning and translation, is an effective way to foster students’ writing. Of critical relevance was 
our finding that whereas planning instruction primarily boosted the discourse-related aspects of 
composition, sentence-combining instruction primarily enhanced writing at the sentence and word 
levels. The educational implication of this finding is twofold. On the one hand, by knowing 
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students’ writing needs, writing instruction can be specifically tailored to the levels of writing that 
are a struggle for them. On the other hand, if the instructional goal is to promote text production in 
a comprehensive way, it will be beneficial to target several levels of written composition, 
simultaneously. As the present study compared two strategies targeting different writing processes 
occurring at different moments of text production, we believe that planning and sentence-
combining instruction can be integrated within a single writing program. This program could 
taught students not only to generate and organize their ideas ahead of writing but also to transform 
them in interesting and mature sentences in writing. Indeed, although instructional effects showed 
some transfer across levels, by coupling planning with sentence-combining instruction, one can 
expect far-reaching gains in students’ ability to write proficiently at several levels of text 
production. 
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Table 1 
Demographic data for the participating students by condition 
 Condition 
Measure Planning 
Sentence 
Combining Control 
Grade (Ns)    
 Fifth 24 20 25 
 Sixth 24 19 14 
Gender (Ns)    
 Girls 27 15 20 
 Boys 21 24 29 
Age (in years)    
 M (SD) 11.2 (0.7) 11.1 (0.6) 11.2 (0.6) 
 Min-Max 10.2–13.7 10.2–12.6 10.1–12.6 
Mother’s educational 
level (%) 
   
 Grade 4 or below 4 10 5 
 Grade 9 or below 15 18 31 
 High school 44 46 28 
 College or above 31 21 26 
 Unknown 6 5 10 
School marks (1-5)    
 MPortuguese (SD) 3.6 (0.9) 3.5 (1.0) 3.1 (0.8) 
 MMathematics (SD) 3.7 (0.8) 3.7 (1.1) 3.3 (0.9) 
Note. For school marks, 1 = lowest score and 5 = highest score. 
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Table 2 
Means (and standard deviations) for all measures in each condition by testing time 
    Pretest   Midtest   Posttest 
Measure Planning 
Sentence 
Combining Control 
 
Planning 
Sentence 
Combining Control 
 
Planning 
Sentence 
Combining Control 
Strategy specific 
           
 
Planning 
2.58 2.38 2.00 
 
3.73 2.08 1.74 
 
5.42 1.97 1.77 
(1.38) (1.29) (0.92) (1.63) (0.81) (0.75) (0.74) (1.11) (0.99) 
 
Sentence combining 
2.94 3.28 2.92 
 
2.54 3.67 2.56 
 
2.75 4.54 2.51 
(1.87) (1.64) (1.98) (1.75) (1.68) (1.79) (1.97) (1.86) (1.97) 
Writing performance 
           
 
Quality  
3.97  3.75  3.70  
 
4.26  3.97  3.23  
 
4.59  4.39  3.47  
(1.16) (1.34) (0.91) (1.05) (1.23) (1.04) (1.10) (1.49) (1.03) 
 Text length 99.90  67.56  80.28 
 
118.29  93.23  63.95  
 
131.88  116.69  67.67 
(45.96) (34.36)  (34.78) (37.77) (35.65) (38.85) 
 
(42.50) (33.97)  (32.09) 
 Text length (adjusted M) 
    
110.72 102.40 66.71 
 
126.74 124.86 68.56 
Discourse level 
           
 
Premise 
1.46  1.33  1.23  
 
1.69  1.72 1.54 
 
1.71  1.44 1.33 
(0.50) (0.53) (0.43) (0.51)  (0.46)  (0.56) (0.46)  (0.50)  (0.48) 
 
Reasons 
1.71  1.92  1.85  
 
2.77  2.15  1.62  
 
3.02 2.44  1.74  
(0.80) (0.93) (0.84) (0.91) (1.18) (0.91)  (0.60) (1.14) (0.91) 
 
Elaborations 
0.65  0.51  0.74  
 
1.19  0.79  0.64  
 
1.73  0.85  0.72  
(0.64) (0.64) (0.55) (0.98) (0.83) (0.63) (1.13) (0.59) (0.72) 
 
Conclusion 
0.65  0.28  0.46  
 
1.19  1.10  0.54  
 
1.56  1.44  0.36  
(0.73) (0.61) (0.68) (0.87) (0.82) (0.76) (0.74) (0.75) (0.67) 
 
Coherence 
0.85  0.87 0.89  
 
0.93 0.91  0.93  
 
0.96  0.89  0.87  
(0.15)  (0.13) (0.14)  (0.11) (0.12) (0.13) (0.07) (0.11) (0.15) 
Sentence level 
           
 
Ratio of connective clauses 0.42  0.48 0.44  
 
0.48  0.49  0.44  
 
0.47  0.48  0.47 
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(0.18)  (0.22) (0.16) (0.17) (0.16) (0.23) (0.14) (0.13)  (0.19) 
 
Variety of connectives 
3.19  2.79  2.87  
 
3.31  3.72  2.49  
 
3.83 5.82  2.49  
(1.18) (1.20) (1.03) (1.15) (1.12) (1.21)  (0.86) (2.26) (0.76) 
 
Ratio of opinion clauses 
0.16  0.14  0.18 
 
0.17  0.23 0.20 
 
0.23  0.40  0.14  
(0.14) (0.11)  (0.12) (0.09)  (0.16)  (0.15) (0.13) (0.14) (0.14) 
 
Variety of opinion markers 
1.33  1.15  1.51 
 
1.88  2.69  1.15  
 
2.58  5.36  1.13 
(0.83) (0.84)  (0.88) (1.10) (1.89) (0.63) (1.35) (1.40)  (0.83) 
 
Clause length 
6.70  6.26 6.77 
 
6.69 7.00 6.60 
 
6.21 7.22 6.21 
(1.19)  (1.30)  (1.12)  (1.11)  (1.37)  (1.27)  (0.82)  (1.16)  (1.19) 
Word level 
           
 
CTTR 
4.43  4.10  4.11 
 
4.46  4.54  4.03  
 
4.53  4.90  4.16  
(0.71) (0.73)  (0.64) (0.60) (0.67) (0.65) (0.75) (0.67) (0.63) 
 
Ratio of modifiers 
0.02  0.02  0.02  
 
0.02  0.03 0.03  
 
0.04  0.05  0.04  
(0.02) (0.02) (0.02) (0.02)  (0.02) (0.03) (0.03) (0.02) (0.03) 
 
Variety of modifiers 
1.69  1.38  1.26  
 
2.06  2.64 1.77 
 
4.08  5.26 2.46  
(1.68) (1.29) (1.19) (1.67)  (2.24)  (2.01) (2.43)  (2.98) (1.85) 
Self-efficacy 
69.65  72.46  63.92 
 
– – – 
 
79.05  78.41 72.97  
(17.78) (16.79) (26.92) (14.75)  (14.72) (21.02) 
Summary 
           
 
Sensitivity to importance 
3.31  3.46  3.41  
 
– – – 
 
4.50  3.36 3.38  
(1.64) (1.94) (2.25) (1.56)  (1.98) (2.17) 
  Sentences transformation 
0.12 
(0.23) 
0.08 
(0.20) 
0.07 
(0.15) 
  – – –   
0.14 
 (0.28) 
0.17 
(0.26) 
0.14 
(0.23) 
Note. See Method’s section for description of measures. 
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Table 3 
Results of the 3 (condition) x 3 (testing time) repeated measures ANOVAs  
 
ME of 
condition 
 
ME of testing 
time 
 
Interaction 
Measure F(2, 123)   Λ F(2, 122)   Λ F(4, 244) η2p 
Strategy specific 
        
 
Planning 85.38*** 
 
.78 17.39*** 
 
.45 30.16*** 0.33 
 
Sentence combining 8.37*** 
 
.97 1.74 
 
.88 4.07** 0.06 
Writing performance 
        
 
Quality 8.27*** 
 
.91 6.00** 
 
.87 4.31** 0.07 
 
Text lengtha 
        
Discourse level 
        
 
Premise 7.11*** 
 
.83 12.83*** 
 
.96 1.27 0.02 
 
Reasons 17.43*** 
 
.80 15.41*** 
 
.76 8.88*** 0.13 
 
Elaborations 13.23*** 
 
.83 12.39*** 
 
.82 6.54*** 0.10 
 
Conclusion 23.45*** 
 
.64 35.07*** 
 
.74 10.06*** 0.14 
 
Coherence 1.56 
 
.92 5.59** 
 
.89 3.82** 0.06 
Sentence level 
        
 
Ratio of connective clauses < 1 
 
.99 < 1 
 
.99 < 1 0.01 
 
Variety of connectives 31.57*** 
 
.67 30.04*** 
 
.59 18.36*** 0.23 
 
Ratio of opinion clauses 11.44*** 
 
.77 18.05*** 
 
.68 12.89*** 0.17 
 
Variety of opinion markers 51.26*** 
 
.41 89.52*** 
 
.36 40.22*** 0.40 
 
Clause length 2.06 
 
.98 1.52 
 
.83 5.78*** 0.09 
Word level 
        
 
CTTR 7.32*** 
 
.85 10.73*** 
 
.83 6.07*** 0.09 
 
Ratio of modifiers 3.05 
 
.58 44.05*** 
 
.98 < 1 0.01 
 
Variety of modifiers 8.00*** 
 
.51 59.00*** 
 
.84 5.58*** 0.08 
Self-efficacyb 1.83 
 
.76 39.68*** 
 
.99 < 1 0.01 
Summaryb 
        
 
Sensitivity to importance 1.57 
 
.98 3.03 
 
.93 4.54** 0.07 
  Sentences transformation < 1   .96 5.21*   .99 < 1 0.01 
aInstructional effects were calculated with ANCOVAs (see section 3.2.2.). bAs data was collected 
only at pretest and posttest, degrees of freedom for condition, testing time, and the interaction 
were F(2, 123), F(1, 123) and F(2, 123), respectively. ME = main effect. 
* p < .05. ** p < .01. *** p < .001.  
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Table 4 
Effect sizes (Cohen’s d) computed for statistical significant pairwise comparisons (α = .017) 
between conditions at midtest and posttest 
  
Planning vs. Sentence 
Combining 
  
Planning  
vs. Control 
  
Sentence Combining 
vs. Control 
Measure Midtest Posttest   Midtest Posttest   Midtest Posttest 
Strategy-specific 
        
 
Planning 1.28 3.66 
 
1.57 4.18 
   
 
Sentence combining -0.66 -0.93 
    
0.64 1.06 
Writing performance 
        
 
Quality 
   
0.99 1.05 
 
0.65 0.72 
 
Text lengtha 
   
1.15 1.55 
 
0.96 1.70 
Discourse level 
        
 
Reasons 0.59 0.64 
 
1.26 1.66 
  
0.68 
 
Elaborations 
 
0.98 
 
0.67 1.07 
   
 
Conclusion 
   
0.80 1.70 
 
0.71 1.52 
 
Coherence 
 
0.76 
  
0.77 
   
Sentence level 
        
 
Variety of connectives 
 
-1.16 
 
0.69 1.65 
 
1.06 1.98 
 
Ratio of opinion clauses 
 
-1.26 
  
0.67 
  
1.86 
 
Variety of opinion markers -0.52 -2.02 
 
0.81 1.29 
 
1.09 3.68 
 
Clause length 
 
-1.01 
     
0.86 
Word level 
        
 
CTTR 
 
-0.52 
 
0.69 0.53 
 
0.77 1.14 
 
Variety of modifiers 
    
0.75 
  
1.13 
Summary 
        
  Sensitivity to importance – 0.64   – 0.59   –   
Note. Effect sizes for premise, number of modifiers, self-efficacy, and sentences transformation 
were not presented because the Condition x Testing Time interaction was not significant.  
aEffect sizes calculated from adjusted means.  
 
 
